Introduction
There has been much discussion about where electric vehicle (EV) charging infrastructure should be installed. Some researchers have proposed that EVs will be charged primarily at locations where vehicles are naturally parked for the longest time. Travel surveys have shown that most vehicles are parked for the vast majority of time at home and at the work place [1] . Therefore, many researchers have assumed that most charging will be performed at home and work. This concept is commonly represented with a triangle similar to that shown in Figure 1 . This figure represents the expectation that the majority of the charging will be performed at home, a significant amount of charging will be performed at work locations, and only a small amount of charging will be performed at other locations. This paper investigates the actual charging location preferences of Nissan Leaf drivers in The EV Project who had the opportunity to charge at work. Charging location preference is described in terms of the percentage of charging events performed and charging energy consumed at home, at the workplace, and at non-workplace awayfrom-home locations. 
Which Vehicles are Being Studied?
Owners of Nissan Leafs in 19 metropolitan areas across the United States participated in The EV Project. They agreed to allow project researchers to monitor the usage of their vehicles throughout the 3-year project. From the overall group of participants, vehicles were selected that frequently parked at 277 work sites with known EV charging. These work sites are located in 11 metropolitan areas across the United States and vary in size from individual office buildings with small parking lots to large corporate complexes with multiple parking lots and garages. The type and amount of charging equipment also varies widely between sites, as well as the number and type of vehicles that could potentially charge at each site. Charging at some sites is open to the general public, while other sites restrict access to employees only. Some sites exact fees for charging and others offer free charging.
A group of 707 Nissan Leafs enrolled in The EV Project was found to have frequently parked at these sites between January 1, 2012, and December 31, 2013. This set of privately owned vehicles performed over 200,000 charging events during the 2-year study period. This paper will describe the proportion of these charging events that occurred at home, work, and other locations. The 707 Nissan Leafs in the sample hereafter will be referred to as "workplace vehicles."
As a requirement for participation in The EV Project, drivers of all workplace vehicles had the ability to charge at home. Each participant had an AC Level 2 (i.e., 240-volt) charging unit installed in their residence. They also had the opportunity to charge at work, based on the fact that they frequently parked at work sites where EV charging is available. It is important to note that workplace vehicles were included in the sample regardless of whether they were actually charged at work. This is a subtle but important distinction because some EV drivers may choose not to charge at work, even though they have the opportunity to do so.
Discussion of Results
Prior to analyzing workplace vehicles, the percentage of charging events performed, or charge frequency, and charge energy consumed by location was determined for all Nissan Leafs in The EV Project during the 2-year study period. These results are shown in Figure 2 , which shows 84% of charging events were performed at the vehicle's home location and 16% of charging events were performed away from home. Nearly the same proportion of energy was consumed at home and away from home. The proportion of charge events performed and energy consumed by the workplace vehicles in the 2-year study period was then determined for home, work, and other away-from-home non-work locations (hereafter referred to as "other" locations). Figure 3 shows these results. Similar to the overall set of vehicles, the relative proportions of charge frequency and energy consumption by location for the workplace vehicles was nearly equal, with only slightly more energy per charge at home than at work or other locations. The frequency and energy of home charging was considerably lower for workplace vehicles than for the overall group of EV Project Nissan Leafs, indicating that workplace vehicles performed significantly more charging away from home.
Figure 3 also distinguishes the away-from-home charging between work and other locations. Comparing the sums of the work and other location charging frequency and energy in Figure 3 to the away-from-home charging in Figure 2 reveals that the workplace vehicles charged away from home more than twice as much as the overall group of EV Project Nissan Leafs.
In addition, Figure 3 shows that workplace vehicle drivers performed only 3% of charge events and consumed 2% of charge energy at other locations. These locations could be any dedicated public or private charging station or 120-volt outlet outside of the work sites or the drivers' residences. Comparing charging at work to other locations, workplace vehicles performed 91% of their away-from-home charging at their work location and only 9% at other locations. This indicates that not only did the workplace vehicles conduct more away-from-home charging than the overall group of EV Project Nissan Leafs, but the vast majority of that charging was at work.
Charge frequency of workplace vehicles by location is visualized in Figure 4 as a triangle, drawn to scale. This representation of actual results is similar to expected results often cited by researchers [2] . Charging of workplace vehicles on the days they were parked at the work sites is displayed in Figure 5 . On these days, charging at home and work accounted for 98% of charge events and 99% of charge energy. Very little charging occurred at other locations. This shows that, in aggregate, workplace vehicle drivers had little use for nonworkplace public charging infrastructure on days they went to work. Figure 6 shows charging of workplace vehicle on days when they were not parked at work sites. On these days, 8% of the charge events and 7% of the charge energy occurred at other locations. This is a significant increase over days when workplace vehicles went to work. However, non-work days represented only 33% of workplace vehicle calendar days in the study period. It is not yet clear how much the drivers of workplace vehicles depended on other charging locations to meet their driving needs. This question will be explored in future works to better understand the value of public charging infrastructure. Other factors need to be explored as well, such as the influence of commuting distance and the cost of charging on charging behavior.
